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(57) ABSTRACT 

A digital camera of the present invention includes a CMOS 
sensor that captures a Subject image formed by an inter 
changeable lens to generate image data, a liquid crystal moni 
tor that displays the generated image data, and a microcom 
puter having a live view mode that controls so that the 
generated image data is displayed as a moving image in real 
time on the liquid crystal monitor, and a burst mode that 
generates a plurality of image data with a single image pickup 
operation, wherein the microcomputer controls so that, in a 
live view mode, every time image data is generated in a burst 
mode, the generated image data is displayed on the liquid 
crystal monitor. Consequently, the generated image data is 
displayed on the liquid crystal monitor every time image data 
is generated in the burst mode, whereby the ease of use can be 
enhanced. 

6 Claims, 7 Drawing Sheets 
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1. 

DIGITAL CAMERA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a digital camera, and in 

particular, to a digital camera having a movable mirror, which 
enables a subject image to be observed through an electronic 
viewfinder. 

2. Description of Related Art 
A digital single-lens reflex camera generally has an elec 

tronic viewfinder and an optical viewfinder. A Subject image 
formed by an image pickup optical system has its path 
Switched to an optical viewfinder oran image pickup element 
with a movable mirror provided in an optical path. 

In the optical viewfinder, no displacement occurs between 
a Subject image in a recording image and a subject image 
displayed with the optical viewfinder, whereby an image 
pickup operation can be performed satisfactorily. 
On the other hand, in the electronic viewfinder, a so-called 

live view mode can be realized, in which a real-time image 
generated by an image pickup element is displayed on a 
display portion. In the live view mode, it is not necessary to 
bring the eye into contact with a finder unlike the optical 
viewfinder, and an image can be captured easily at a high 
angle or a low angle. 
The digital single-lens reflex camera with a live view mode 

is disclosed by, for example, JP 2001-272593 A. 
However, in the conventional digital single-lens reflex 

camera, when an image is captured in a live view mode, it is 
difficult to display a real-time image on a display portion 
during an image pickup period and processing of image data. 

Furthermore, there is a digital single-lens reflex camera 
with a so-called burst mode in which a plurality of image data 
are generated with a single image pickup operation. The burst 
mode can be used both during the use of an optical view finder 
and in a live view mode using an electronic view finder, and 
particularly in the live view mode, a period during which a 
real-time image cannot be displayed on a display portion as 
described above continues. 

In the burst mode, a moving Subject is captured in most 
cases. Therefore, the impossibility of visually recognizing an 
image of a Subject during an image pickup period in the burst 
mode degrades the ease of use of the digital single-lens reflex 
CaCa. 

SUMMARY OF THE INVENTION 

Therefore, with the foregoing in mind, it is an object of the 
present invention to provide a digital camera in which the ease 
of use is enhanced by displaying generated image data or 
image data obtained by Subjecting the generated image data 
to predetermined processing on a display portion every time 
image data is generated in a burst mode. 
A digital camera according to the present invention has a 

movable mirror provided so as to enter or retract with respect 
to an optical path of an image pickup optical system for 
purpose of guiding a Subject image to an optical viewfinder. 
The digital camera includes an image pickup element that 
captures the Subject image formed by the image pickup opti 
cal system to generate image data when the movable mirror 
retracts from the optical path of the image pickup optical 
system, a display portion that displays the generated image 
data or image data obtained by Subjecting the generated 
image data to predetermined processing, and a control portion 
having a live view mode controlling so that the generated 
image data or the image data obtained by Subjecting the 
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2 
generated image data to predetermined processing is dis 
played as a moving image in real time on the display portion, 
and a burst mode generating a plurality of image data with a 
single image pickup operation. In the live view mode, the 
control portion controls so that the generated image data or 
the image data obtained by Subjecting the generated image 
data to predetermined processing is displayed on the display 
portion every time image data is generated in the burst mode. 

According to the above configuration, even in the burst 
mode in the live view mode, every time image data is gener 
ated, the generated image data or image data obtained by 
Subjecting the generated image data to predetermined pro 
cessing is displayed on the display portion, so that the move 
ment of a Subject can be recognized visually. 

According to the present invention, a digital camera can be 
provided whose ease of use is enhanced in a burst mode of a 
digital camera having a movable mirror and that is capable of 
displaying a Subject image in a live view with an electronic 
viewfinder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view illustrating an outline of a 
camera according to an embodiment of the present invention. 

FIG. 2 is a block diagram showing a configuration of a 
camera body according to the embodiment of the present 
invention. 

FIG. 3 is a back view of the camera body according to the 
embodiment of the present invention. 

FIG. 4 is a block diagram showing a configuration of an 
interchangeable lens according to the embodiment of the 
present invention. 

FIG. 5 is a schematic view when the inside of a mirror box 
of the camera according to the embodiment of the present 
invention is in a state B. 

FIG. 6 is a schematic view when the inside of the mirror 
box of the camera according to the embodiment of the present 
invention is in a state C. 

FIG. 7 is a flowchart illustrating an operation when an 
image is captured using a liquid crystal monitor 150 in a 
single focus mode. 

DETAILED DESCRIPTION OF THE INVENTION 

1 Configuration of Digital Camera 
Hereinafter, the configuration of a camera 10 according to 

Embodiment 1 of the present invention will be described with 
reference to FIGS. 1 to 6. 

1-1. Outline of Entire Configuration 
FIG. 1 is a schematic view illustrating an outline of the 

camera 10. The camera 10 is composed of a camera body 100 
and an interchangeable lens 200 attachable/detachable with 
respect to the camera body 100. 
The camera body 100 captures a subject image condensed 

by an optical system included in the interchangeable lens 200, 
and records it as image data. The camera body 100 includes a 
mirror box 120 (see FIG. 2). The mirror box 120 switches an 
optical path of an optical signal from the optical system 
included in the interchangeable lens 200 so as to allow the 
subject image to be incident selectively upon either a CMOS 
sensor 130 or an eyepiece 136. The mirror box 120 includes 
movable mirrors 121a, 121b, a mirror driving portion 122, a 
shutter 123, a shutter driving portion 124, a focusing glass 
125, and a prism 126. 
The movable mirror 121a is placed so as to enter/retract 

with respect to the optical path of an image pickup optical 
system so as to guide the Subject image to an optical view 
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finder. The movable mirror 121b is placed so as to enter/ 
retract with respect to the optical path of the image pickup 
optical system together with the movable mirror 121a. The 
movable mirror 121b reflects a part of the optical signal input 
from the optical system included in the interchangeable lens 
200 to allow it to be incident upon an autofocus (AF) sensor 
132. 

When the movable mirror 121a is positioned in the optical 
path of the image pickup optical system, a part of the optical 
signal input from the optical system included in the inter 
changeable lens 200 is incident upon the eyepiece 136 via the 
focusing glass 125 and the prism 126. Furthermore, the opti 
cal signal reflected by the movable mirror 121a is diffused by 
the focusing glass 125. Then, a part of the diffused optical 
signal is incident upon an AE sensor 133. On the other hand, 
when the movable mirrors 121a and 121b are not positioned 
in the optical path of the image pickup optical system, the 
optical signal input from the optical system included in the 
interchangeable lens 200 is incident upon the CMOS sensor 
130. 

The mirror driving portion 122 includes mechanical com 
ponents such as a motor and a spring. Furthermore, the mirror 
driving portion 122 drives the movable mirrors 121a, 121b 
under the control of a microcomputer 110. 

The shutter 123 can switch between the interruption and 
the passage of the optical signal incident via the interchange 
able lens 200. The shutter driving portion 124 includes 
mechanical components such as a motor and a spring, and 
drives the shutter 123 based on the control of the microcom 
puter 110. The mirror driving portion 122 and the shutter 
driving portion 124 may use separate motors or have a com 
mon motor. 

At the back of the camera body 100, a liquid crystal moni 
tor 150 is placed. The liquid crystal monitor 150 is capable of 
displaying image data generated by the CMOS sensor 130 or 
image data obtained by Subjecting the image data generated 
by the CMOS sensor 130 to predetermined processing. 

The optical system in the interchangeable lens 200 
includes an objective lens 220, a Zoom lens 230, a diaphragm 
240, a hand shaking correction unit 250, and a focus lens 260. 
A CPU 210 controls the optical system. The CPU 210 is 
capable of transmitting/receiving a control signal and infor 
mation on the optical system with respect to the microcom 
puter 110 on the camera body 100 side. 

1-2. Configuration of Camera Body 
FIG. 2 is a block diagram showing a configuration of the 

camera body 100. As shown in FIG. 2, the camera body 100 
has various sites, and the microcomputer 110 controls them. 
In the present embodiment, a description will be made in 
which one microcomputer 110 controls the entire camera 
body 100. However, the present embodiment may be config 
ured so that a plurality of control portions control the camera 
body 100. 
A lens mount portion 135 is a member that attaches/de 

taches the interchangeable lens 200. The lens mount portion 
125 can be connected electrically to the interchangeable lens 
200 using a connection terminal or the like, and also can be 
connected mechanically thereto using a mechanical member 
Such as an engagement member. The lens mount portion 135 
can output a signal from the interchangeable lens 200 to the 
microcomputer 110, and can output a signal from the micro 
computer 110 to the interchangeable lens 200. The lens 
mount portion 135 has a hollow configuration. Therefore, the 
optical signal incident from the optical system included in the 
interchangeable lens 200 passes through the lens mount por 
tion 135 to reach the mirror box 120. 
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4 
The mirror box 120 guides the optical signal having passed 

through the lens mount portion 135 to the CMOS sensor 130, 
the eyepiece 136, the AF sensor 132, and the AE sensor 133 in 
accordance with the inside state. The switching of the optical 
signal by the mirror box will be described in “1-4 State of 
mirror box”. 
The CMOS sensor 130 electrically converts the optical 

signal incident through the mirror box 120 into an electric 
signal to generate image data. The generated image data is 
converted from an analog signal to a digital signal by an A/D 
converter 131 to be output to the microcomputer 110. The 
generated image data may be subjected to predetermined 
image processing while being output from the CMOS sensor 
130 to the A/D converter 131 or while being output from the 
A/D converter 131 to the microcomputer 110. 
The eyepiece 136 passes the optical signal incident through 

the mirror box 120. At this time, in the mirror box 120, as 
shown in FIG. 1, the optical signal incident from the inter 
changeable lens 200 is reflected by the movable mirror 121a 
to form a subject image on the focusing glass 125. Then, the 
prism 126 reflects the subject image to output it to the eye 
piece 136. Consequently, a user visually can recognize the 
subject image from the mirror box 120. Herein, the eyepiece 
136 may be composed of a single lens or a lens group includ 
ing a plurality of lenses. Furthermore, the eyepiece 136 may 
be held on the camera body 100 in a fixed manner, or held 
thereon movably for the purpose of adjusting the visibility or 
the like. The optical viewfinder including the focusing glass 
125, the prism 126, and the eyepiece 136 is configured in an 
optimum shape for displaying an image having a composition 
with an aspect ratio of 4:3. It should be noted that the optical 
viewfinder may be configured in an optimum shape for dis 
playing an image having a composition with another aspect 
ratio. For example, the optical viewfinder may have an opti 
mum shape for displaying an image having a composition 
with an aspect ratio of 16:9, or an optimum shape for display 
ing an image having a composition with an aspect ratio of 3:2. 
A protective material 138 protects the surface of the CMOS 

sensor 130. By placing the protective material 138 on the 
front surface of the CMOS sensor 130, foreign matter such as 
dust can be prevented from adhering to the surface of the 
CMOS sensor 130. The protective material 138 can beformed 
of a transparent material such as glass or plastic. 
A SuperSonic vibration generator 134 is activated in accor 

dance with a signal from the microcomputer 110 to generate 
a SuperSonic vibration. The SuperSonic vibration generated in 
the supersonic vibration generator 134 is transmitted to the 
protective material 138. Because of this, the protective mate 
rial 138 can vibrate to shake off foreign matter such as dust 
adhering to the protective material 138. The supersonic vibra 
tion generator 134 can be achieved, for example, by attaching 
a piezoelectric element to the protective material 138. In this 
case, the piezoelectric element can be vibrated by Supplying 
an AC current to the piezoelectric element attached to the 
protective material 138. 
A strobe 137 flashes in accordance with an instruction of 

the microcomputer 110. The strobe 137 may be contained in 
the camera body 100, or may be of a type attachable/detach 
able with respect to the camera body 100. In the case of an 
attachable/detachable strobe, it is necessary to provide a 
strobe attachment portion Such as a hot shoe on the camera 
body 100. 
A release button 141 receives an instruction from the user 

regarding the activation of an autofocus operation and a pho 
tometric operation, and also receives an instruction from the 
user regarding the start of capturing animage for recording by 
the CMOS sensor 130. The release button 141 can receive 
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halfway depression and full depression. When the release 
button 141 is pressed halfway by the user in an autofocus 
mode, the microcomputer 110 instructs the interchangeable 
lens 200 to perform the autofocus operation based on a signal 
from the AF sensor 132. Furthermore, when the release button 
141 is pressed halfway by the user in an automatic exposure 
mode, the microcomputer 110 instructs the interchangeable 
lens 200 to perform the photometric operation based on a 
signal from the AE sensor 133. On the other hand, when the 
release button 141 is pressed fully by the user, the microcom 
puter 110 controls the mirror box 120, the CMOS sensor 130, 
and the like to capture the image for recording. Then, the 
microcomputer 110 subjects the captured image for recording 
to YC conversion processing, resolution conversion process 
ing, compression processing, or the like, if required, thereby 
generating image data for recording. The microcomputer 110 
records the generated image data for recording on a memory 
card 300 via a card slot 153. The release button 141 can have 
a function of responding to the halfway depression and a 
function of responding to the full depression by allowing the 
release button 141 to contain two switches. In this case, one of 
the switches is switched to an ON state by the halfway depres 
sion, and the other switch is switched to an ON state by the 
full depression. 
An operating portion 140 is a member for transmitting 

various instructions from the user to the microcomputer 110. 
In order to illustrate various operation members, a back view 
of the camera body 100 is shown in FIG. 3. The back surface 
of the camera body 100 includes a menu button 140a, a cross 
key 140b, a set button 140c, a rotation dial 140d, a viewfinder 
switch 140e, a focus mode switch 140f a strobe activation 
button 140h, a live view (LV) preview button 140i, a stop 
down button 140k, an AV button 140m, and a power supply 
switch 142. On the upper surface of the camera body 100, a 
hand shaking correction mode Switch button 140g and the 
release button 141 are placed. 
The menu button 140 allows the liquid crystal monitor 150 

to display setting information on the camera 10, thereby 
enabling the user to change the setting. The cross key 140b 
selects various settings, items, images, or the like displayed 
on the liquid crystal monitor 150, and for example, can move 
a cursor or the like. The set button 140c determines the 
selected various settings, items, images, or the like displayed 
on the liquid crystal monitor 150. The rotation dial 140d is an 
operation member that selects various settings, items, images, 
or the like displayed on the liquid crystal monitor 150 in the 
same way as in the cross key 140b, and can move a cursor or 
the like, for example, by rotating. The viewfinder switch 140e 
selects either displaying a captured image on the eyepiece 136 
or displaying the captured image on the liquid crystal monitor 
150. The focus mode switch 140f selects either setting a focus 
mode in a manual focus mode or setting the focus mode in an 
autofocus mode. The hand shaking correction mode Switch 
140g selects whether hand shaking correction should be per 
formed. Furthermore, the hand shaking correction mode 
Switch 140g selects a control mode of hand shaking correc 
tion. The stop-down button 140k adjusts the diaphragm in the 
live view mode. The LV preview button 140i adjusts the 
diaphragm and displays a part of an image displayed on the 
liquid crystal monitor 150 in an enlarged state, in the live view 
mode. The AV button 140m adjusts the diaphragm in an 
optical viewfinder (OVF) mode. 

Returning to FIG. 2, the liquid crystal monitor 150 receives 
a signal from the microcomputer 110 and displays an image 
or information on various settings. The liquid crystal monitor 
150 is capable of displaying image data generated by the 
CMOS sensor 130, or image data obtained by subjecting the 
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6 
image data generated in the CMOS sensor 130 to predeter 
mined processing. The liquid crystal monitor 150 is capable 
of displaying the image data held in the memory card 300 
after Subjecting the image data to predetermined processing 
Such as decompression processing in the microcomputer 110. 
ifrequired. As shown in FIG.3, the liquid crystal monitor 150 
is placed on the back surface of the camera body 100. The 
liquid crystal monitor 150 is placed rotatably with respect to 
the camera body 100. A contact point 151 detects the rotation 
of the liquid crystal monitor 150. The liquid crystal monitor 
150 has an optimum shape for displaying an image having a 
composition with an aspect ratio of 4:3. It should be noted that 
the liquid crystal monitor 150 is also capable of displaying an 
image having a composition with another aspect ratio (e.g., 
3:2 or 16:9) by the control of the microcomputer 110. 
An external terminal 152 outputs image data and informa 

tion on various settings to an external apparatus. The external 
terminal 152 is, for example, a universal serial bus (USB) 
terminal, a terminal for an interface pursuant to an Institute of 
Electrical and Electronic Engineers (IEEE) 1394 specifica 
tion, or the like. Furthermore, when a connection terminal 
from the external apparatus is connected to the external ter 
minal 152, the microcomputer 110 is notified of the connec 
tion. 
A power supply controller 146 controls the supply of 

power from a battery 400 contained in a battery box 143 to 
members in a camera 10, such as the microcomputer 110. 
When the power supply switch 142 is switched on, the power 
Supply controller 146 starts Supplying the power from the 
battery 400 to the members in the camera 10. Furthermore, 
the power Supply controller 146 includes a sleep function, and 
when the camera 10 remains unoperated for a predetermined 
period of time while in the ON state, the power supply con 
troller 146 stops the supply of power (excluding a part of the 
circuit or a part of the electronic components in the camera 
10). Furthermore, the power supply controller 146 notifies the 
microcomputer 110 that the battery cover 144 is opened, 
based on a signal from the contact point 145 that monitors the 
opening/closing of the battery cover 144. The battery cover 
144 is a member that openS/closes an opening of the battery 
box 143. In FIG. 2, the power supply controller 146 is con 
figured so as to Supply power to each member in the camera 
10 through the microcomputer 110. However, the power sup 
ply controller 146 may be configured so as to Supply power 
directly from the power supply controller 146, if required. 
A tripod fixing portion 147 is a member that fixes a tripod 

(not shown) to the camera body 100, and is composed of a 
screw or the like. The contact point 148 monitors whether or 
not the tripod is fixed to the tripod fixing portion 147, and 
notifies the microcomputer 110 of the result. The contact 
point 148 can be composed of a switch or the like. 
The card slot 153 is a connector for accepting the memory 

card 300. The card slot 153 not only may be configured so as 
to include a mechanical portion for placing the memory card 
300, but also be configured so as to include a control portion 
and/or software for controlling the memory card 300. 
A buffer 111 is a memory for storing information tempo 

rarily when signal processing is performed in the microcom 
puter 110. Although information to be stored temporarily in 
the buffer 111 mainly is image data, a control signal and the 
like may be stored in the buffer 111. The buffer 111 may be 
composed of means capable of storing, such as a dynamic 
random access memory (DRAM), a static random access 
memory (SRAM), a flash memory, or a ferroelectric memory. 
The buffer 11 also may be a memory dedicated to storage. 
An AFauxiliary light emitting portion 154 is a member that 

emits auxiliary light when an autofocus operation is per 
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formed in a dark photographing place. The AFauxiliary light 
emitting portion 154 emits light based on the control of the 
microcomputer 110. The AF auxiliary light emitting portion 
154 includes a red light-emitting diode (LED) and the like. 
A remote control receiving portion 155 receives a signal 

from a remote controller (not shown) and transmits the 
received signal to the microcomputer 110. The remote control 
receiving portion 155 typically includes a photodetector that 
receives infrared light from the remote controller. 

1-3 Configuration of Interchangeable Lens 
FIG. 4 is a block diagram showing a configuration of the 

interchangeable lens 200. The interchangeable lens 200 
includes an image pickup optical system. Furthermore, the 
image pickup optical system and the like of the interchange 
able lens 200 are controlled by the CPU 210. 
The CPU 210 controls the operations of actuators such as a 

Zoom motor 231, a diaphragm motor 241, the hand shaking 
correction unit 250, and a focus motor 261, thereby control 
ling the image pickup optical system. The CPU 210 sends 
information representing the states of the image pickup opti 
cal system, an accessory placement portion 272, and the like 
to the camera body 100 via a communication terminal 270. 
Furthermore, the CPU210 receives a control signal or the like 
from the camera body 100, and controls the image pickup 
optical system and the like based on the received control 
signal or the like. 
The objective lens 220 is placed closest to the subject side. 

The objective lens 220 may be movable in an optical axis 
direction or may be fixed. 
The Zoom lens 230 is placed on the image surface side from 

the objective lens 220. The Zoom lens 230 is movable in the 
optical axis direction. By moving the Zoom lens 230, the 
magnification of the Subject image can be varied. The Zoom 
lens 230 is driven with the Zoom motor 231. The Zoom motor 
231 may be any motor Such as a stepping motor or a servo 
motor, as long as it can drive at least the Zoom lens 230. The 
CPU210 monitors the state of the Zoom motor 231 or the state 
of another member to monitor the position of the Zoom lens 
230. 
The diaphragm 240 is placed on the image Surface side 

from the Zoom lens 230. The diaphragm 240 has an aperture 
with the optical axis at the center. The size of the aperture can 
be changed by the diaphragm motor 241 and a diaphragm ring 
242. The diaphragm motor 241 is synchronized with a mecha 
nism that changes the aperture size of the diaphragm to drive 
the mechanism, thereby changing the aperture size of the 
diaphragm. The diaphragm ring 242 also is synchronized 
with a mechanism that changes the aperture size of the dia 
phragm to drive the mechanism, thereby changing the aper 
ture size of the diaphragm. An electrical control signal is 
given to the microcomputer 110 or the CPU 210 by the user, 
and the diaphragm motor 241 is driven based on the control 
signal. In contrast, the diaphragm ring 242 receives a 
mechanical operation from the user, and transmits this opera 
tion to the diaphragm 240. Furthermore, whether or not the 
diaphragm ring 242 has been operated can be detected by the 
CPU 210. 
The hand shaking correction unit 250 is placed on the 

image Surface side from the diaphragm 240. The hand shak 
ing correction unit 250 includes a correction lens 251 that 
corrects hand shaking and an actuator that drives the correc 
tion lens 251. The actuator included in the hand shaking 
correction unit 250 can move the correction lens 251 in a 
plane orthogonal to an optical axis. A gyrosensor 252 mea 
sures an angular speed of the interchangeable lens 200. For 
convenience, in FIG. 4, although the gyrosensor 252 is shown 
with one block, the interchangeable lens 200 includes two 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
gyrosensors 252. One of the two gyrosensors measures an 
angular speed with a vertical axis of the camera 10 being the 
center. Furthermore, the other gyrosensor measures an angu 
lar speed with a horizontal axis of the camera 10 perpendicu 
lar to the optical axis being the center. The CPU 210 measures 
a hand shaking direction and a hand shaking amount of the 
interchangeable lens 200 based on the angular speed infor 
mation from the gyrosensor 252. The CPU 210 controls an 
actuatorso as to move the correction lens 251 in a direction to 
cancel a hand shaking amount. Because of this, the Subject 
image formed with the image pickup optical system of the 
interchangeable lens 200 becomes a subject image with hand 
shaking corrected. 
The focus lens 260 is placed closest to the image surface 

side. The focus motor 261 drives the focus lens 260 in the 
optical axis direction. This can adjust the focus of the Subject 
image. 
The accessory placement portion 272 is a member that 

places an accessory such as a light-shielding hood at a tip end 
of the interchangeable lens 200. The accessory placement 
portion 272 is composed of mechanical members such as a 
screw and a bayonet. Furthermore, the accessory placement 
portion 272 includes a detector that detects whether or not an 
accessory has been placed. When the accessory is placed, the 
accessory placement portion 272 notifies the CPU 210 of the 
placement of the accessory. 

1-4 State of Mirror Box 
The state in the mirror box 120 in each operation state will 

be described with reference to FIGS. 1, 5, and 6. 
FIG. 1 is a schematic view showing the state in the mirror 

box 120 in a mode of observing a subject image using the 
optical viewfinder. In the present specification, for conve 
nience, this state will be referred to as a “state A'. In the state 
A, the movable mirrors 121a, 121b are positioned in the 
optical path of the optical signal incident from the inter 
changeable lens 200. Therefore, a part of the optical signal 
from the interchangeable lens 200 is reflected by the movable 
mirror 121a, and the remaining part thereof is transmitted 
through the movable mirror 121a. The reflected optical signal 
passes through the focusing glass 125, the prism 126, and the 
eyepiece 136 to reach the user's eye. Furthermore, the optical 
signal reflected by the movable mirror 121a is reflected by the 
focusing glass 125, and a part of the reflected optical signal is 
incident upon the AE sensor 133. On the other hand, a part of 
the optical signal transmitted through the movable mirror 
121a is reflected by the movable mirror 121b to reach the AF 
sensor 132. Furthermore, in the state A, a first shutter 123a is 
closed. Therefore, the optical signal from the interchangeable 
lens 200 does not reach the CMOS sensor 130. Thus, in the 
state A, the observation of the Subject image using the optical 
viewfinder, the autofocus operation using the AF sensor 132, 
and the photometric operation using the AE sensor 133 can be 
performed. However, the observation of the subject image 
using the liquid crystal monitor 150, the recording of the 
image data generated by the CMOS sensor 130, and the 
autofocus operation using the contrast of the image data gen 
erated by the CMOS sensor 130 cannot be performed. 

FIG. 5 is a schematic view showing the state in the mirror 
box 120 in a mode in which the subject image is input to the 
CMOS sensor 130. In the specification, for convenience, this 
state will be referred to as a “state B'. In the state B, the 
movable mirrors 121a, 121b are not positioned in the optical 
path of the optical signal incident from the interchangeable 
lens 200. Therefore, the optical signal from the interchange 
able lens 200 does not pass through the focusing glass 125, 
the prism 126, and the eyepiece 136 to reach the user's eye, 
and does not reach the AF sensor 132 and the AE sensor 133, 
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either. Furthermore, in the state B, the first shutter 123a and 
the second shutter 123b are opened. Therefore, the optical 
signal from the interchangeable lens 200 reaches the CMOS 
sensor 130. Thus, in the state B, contrary to the state A, the 
observation of the Subject image using the liquid crystal 
monitor 150, the recording of the image data generated by the 
CMOS sensor 130, and the autofocus operation using the 
contrast of the image data generated by the CMOS sensor 130 
can be performed. However, the observation of the subject 
image using the optical viewfinder, the autofocus operation 
using the AF sensor 132, and the photometric operation using 
the AE sensor 133 cannot be performed. The movable mirrors 
121a, 121b, and the first shutter 123a are biased in a direction 
in which the state A is shifted to the state B by biasing means 
such as a spring. Therefore, the state A can be shifted to the 
state B instantaneously, which is preferable for starting expo 
SUC. 

FIG. 6 is a schematic view showing the state in the mirror 
box 120 immediately after the exposure of the subject image 
with respect to the CMOS sensor 130 is completed. In the 
present specification, for convenience, this state will be 
referred to as a “state C. In the state C, the movable mirrors 
121a, 121b are not positioned in the optical path of the optical 
signal incident from the interchangeable lens 200. Therefore, 
the optical signal from the interchangeable lens 200 does not 
pass through the focusing glass 125, the prism 126, and the 
eyepiece 136 to reach the user's eye, and does not reach the 
AF sensor 132 and the AE sensor 133, either. Furthermore, in 
the state C, the second shutter 123b is closed while the first 
shutter 123a is opened. Therefore, the optical signal from the 
interchangeable lens 200 does not reach the CMOS sensor 
130. Thus, in the state C, the observation of the subject image 
using the liquid crystal monitor 150, the recording of the 
image data generated by the CMOS sensor 130, the autofocus 
operation using the contrast of image data generated by the 
CMOS sensor 130, the observation of the subject image using 
the optical viewfinder, the autofocus operation using the AF 
sensor 132, and the photometric operation using the AE sen 
sor 133 cannot be performed. The second shutter 123b is 
biased in the closing direction, so that the state B can be 
shifted to the state C instantaneously. Therefore, the state C is 
in a state optimum for completing the exposure of the CMOS 
Sensor 130. 
As described above, the state A can be shifted to the state B 

directly. In contrast, the state B cannot be shifted to the state 
A without the state C, in terms of the constriction of the 
mechanism of the mirror box 120. However, this is a technical 
problem in the mechanism in the mirror box 120, so that a 
mechanism capable of directly shifting the state B to the state 
A without the state C may be adopted. 

1-5 Correspondence Between Configuration of Present 
Embodiment and Configuration of Present Invention 
The configuration including the focusing glass 125, the 

prism 126, and the eyepiece 136 is an example of an optical 
viewfinder of the present invention. The optical system 
including the objective lens 220, the Zoom lens 230, the 
correction lens 251, and the focus lens 260 is an example of an 
image pickup optical system of the present invention. The 
movable mirrors 121a, 121b are examples of a movable mir 
ror of the present invention. The CMOS sensor 130 is an 
example of an image pickup element of the present invention. 
The liquid crystal monitor 150 is an example of a display 
portion of the present invention. The microcomputer 110 is an 
example of a control portion of the present invention. In this 
case, the control portion may include the CPU 210 in addition 
to the microcomputer 110. The menu button 140a, the cross 
key 140b, the set button 140c, the rotation dial 140d, and the 
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10 
CPU 210 are examples of review switching portions of the 
present invention. The review refers to a function capable of 
rapidly checking an image photographed immediately 
before. The viewfinder switch 140e is an example of a view 
finder Switching portion of the present invention. A sensor 
detecting the contact of the eye may be provided in the vicin 
ity of the eyepiece 136. In this case, when the contact of the 
eye is detected, a mode of observing a subject image with an 
optical viewfinder may be set, and when the contact of the eye 
is not detected, a live view mode may be set. 

2 Operation of Digital Camera 
The operation of the camera 10 in Embodiment 1 of the 

present invention configured as described above will be 
described with reference to FIG. 7. 

2-1 Display Operation of Real-Time Image 
The display operation for observing the Subject image 

formed by the interchangeable lens 200 in real time will be 
described. As the display operation, two operations are set. 
The first one is an operation using the optical viewfinder, and 
the second one is an operation using the liquid crystal monitor 
150. These operations will be described below in detail. 

In the specification, the function and display of displaying 
a subject image on the liquid crystal monitor 150 in real time 
will be referred to as “live view”. Furthermore, the control 
mode of the microcomputer 110 when a live view operation is 
performed as such will be referred to as a “live view mode”. 

In the live view, a Subject image only needs to be displayed 
on the liquid crystal monitor 150 in real time, and the image 
data displayed on the liquid crystal monitor 150 may or may 
not be stored simultaneously in storage means such as the 
memory card 300. 

Furthermore, when the live view is displayed, it is neces 
sary to allow the optical signal from the interchangeable lens 
200 to reach the CMOS sensor 130, so that the inside of the 
mirror box 120 needs to be shifted to the state B shown in FIG. 
5. However, even if the microcomputer 110 is set in the live 
view mode, it is necessary to set the inside of the mirror box 
120 to the state A or the state C in addition to the state B, in 
accordance with each state of the image pickup operation, 
autofocus operation, automatic exposure control operation, 
or the like, and a period during which the liquid crystal 
monitor 150 cannot display a live view also occurs. 

Furthermore, as described above, in the live view, a subject 
image is displayed on the liquid crystal monitor 150 in real 
time. However, the term “real time' does not have a strict 
meaning, and there may be some time delay from an actual 
operation of a Subject as long as the user can feel real time in 
a common sense. The liquid crystal monitor 150 generally is 
considered to perform a live view display with a time delay of 
about 0.1 seconds (this time may be some longer or shorter 
depending upon the hardware and the like of the camera 10), 
and the case of a delay of about 1 to 5 seconds may be 
included in the concept of the live view display as a subject 
image display in real time. 
The user can switch between the live view mode and the 

OVF mode by sliding the viewfinder switch 140e shown in 
FIG. 3. 
When the user slides the viewfinder switch 140e to the 

OVF mode side, the microcomputer 110 is set in the OVF 
mode. Then, the microcomputer 110 controls the mirror driv 
ing portion 122 and the shutter driving portion 124 to shift the 
inside of the mirror box 120 to the state A shown in FIG. 1. 
Consequently, the user can observe a Subject image in real 
time through the eyepiece 136. Furthermore, in the state A, as 
described above, the autofocus operation using the AF sensor 
132 and the photometric operation using the AE sensor 133 
can be performed. 
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When the user slides the viewfinder switch 140e from the 
OVF mode to the live view mode, the microcomputer 110 is 
set in the live view mode. Then, the microcomputer 110 
controls the mirror driving portion 122 and the shutter driving 
portion 124 to set the inside of the mirror box 120 in the state 
B shown in FIG. 5. Consequently, the user can observe a 
Subject image in real time, using the liquid crystal monitor 
150. 

2-2. Image Pickup Operation of Image for Recording 
Hereinafter, an operation in the case of capturing an image 

for recording will be described. In order to capture an image 
for recording, it is necessary to adjust a focus intended by the 
user previously. As a method for adjusting a focus, there area 
manual focus system, a single focus system, a continuous 
focus system, and the like. 
By operating the focus mode switch 140f the manual focus 

mode and the autofocus mode can be switched therebetween. 
Furthermore, by pressing the menu button 140a to call up a 
menu screen, either the signal focus mode or the continuous 
focus mode can be selected in the autofocus mode. 

Herein, the case where a single focus mode is used in image 
pickup in a live view mode will be described. 

FIG. 7 is a flowchart illustrating an operation when an 
image is captured using the liquid crystal monitor 150 in the 
single focus mode. 

In the case of capturing an image in the live view mode, the 
inside of the mirror box 120 originally is in the state B shown 
in FIG. 5. The user adjusts a focus and a composition while 
checking a subject image through the liquid crystal monitor 
150 before capturing the image. The microcomputer 110 
monitors whether or not the user presses the release button 
141 halfway so as to adjust a focus (S701). When the user 
presses the release button 141 halfway, the microcomputer 
110 starts a timer in the microcomputer 110 (S702). The 
microcomputer 110 shifts the inside of the mirror box 120 
from the state B to the state A via the state C in parallel with 
Step S702 (S703), and starts the autofocus operation based on 
the measurement results of the AF sensor 132 and locks the 
focus state thus obtained (S704). The reason why the inside of 
the mirror box 120 is shifted to the State A in S703 is to 
measure a distance with the AF sensor 132. 

Even after the focus is locked, manual focus adjustment 
using the focus ring 262 can be performed (S705). The micro 
computer 110 monitors whether or not the release button 141 
is pressed fully while the focus ring 262 is being operated 
(S706). 

In parallel with this, the microcomputer 110 monitors 
whether or not the release button 141 is pressed fully before a 
predetermined time elapses after the halfway depression 
(S707). When the release button 141 is pressed fully before a 
predetermined time elapses after the release button 141 is 
pressed halfway, the microcomputer 110 is shifted to Step 
S712, and starts an image pickup operation immediately. On 
the other hand, when a predetermined time elapses after the 
halfway depression with the release button 141 not pressed 
fully, the microcomputer 110 is shifted to Step S708. 

In Step S708, the microcomputer 110 shifts the inside of 
the mirror box 120 from the state A to the state B. Because of 
this, the camera 10 can display a subject image on the liquid 
crystal monitor 150 under the condition that a focus is locked. 
Therefore, the user can determine a favorite composition by 
watching an image displayed on the liquid crystal monitor 
150 while keeping the focus in a favorite state. 

In this state, the microcomputer 110 monitors whether or 
not the release button 141 is pressed fully (S710). While Step 
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S710 is being performed, a focus state can be changed manu 
ally using the focus ring 262 in the same way as in Step S704 
(S709). 

During Steps S701 to S710, when the halfway depression 
of the release button 141 is cancelled, the microcomputer 110 
cancels a focus lock, and returns the state to the one in which 
an autofocus can be performed again. Therefore, when the 
release button 141 is pressed halfway again, a new focus State 
is locked. 
Upon detecting that the release button 141 has been pressed 

fully, the microcomputer 110 controls the mirror driving por 
tion 122 and the shutter driving portion 124 to shift the inside 
of the mirror box 120 from the state B to the state A via the 
state C (S711). The reason for once setting the inside of the 
mirror box 120 in the state A is to once disconnect an optical 
signal incident upon the CMOS sensor 130 with the shutter 
123 to allow the CMOS sensor 130 to prepare for the start of 
exposure. Examples of the preparation for the start of expo 
Sure include the removal of unnecessary charge in each pixel. 
The microcomputer 110 controls the mirror driving portion 

122 and the shutter driving portion 124 to shift the inside of 
the mirror box 120 from the state A to the state B (S712). In 
this state, the microcomputer 110 exposes an optical signal 
from the interchangeable lens 200 to the CMOS sensor 130, 
thereby allowing an image for recording to be captured 
(S713). When a time corresponding to a shutter speed has 
elapsed, the microcomputer 110 controls the shutter driving 
portion 124 so as to close the second shutter 123b, and com 
pletes the exposure (State C). After that, the microcomputer 
110 returns the inside of the mirror box 120 to the state A 
(S714). 
When the exposure is completed, and the inside of the 

mirror box 120 is set in the state A (S714), the microcomputer 
110 returns the inside of the mirror box 120 to the state B 
again, thereby re-starting the live view display (S715). In 
parallel with this, the microcomputer 110 performs image 
processing and recording of an image for recording (S716. 
S717). 
More specifically, the microcomputer 110 receives the 

image data generated by the CMOS sensor 130, and tempo 
rarily stores it in the buffer 111. The image data stored at this 
time is, for example, image data composed of an RGB com 
ponent. The microcomputer 110 Subjects the image data 
stored in the buffer 111 to predetermined image processing 
Such as YC conversion processing, resizing processing, and 
compression processing, thereby generating image data for 
recording (S716). The microcomputer 110 finally generates 
an image file pursuant to, for example, an Exchangeable 
image file format (Exif) specification. The microcomputer 
110 allows the generated image file to be stored in the 
memory card 300 via the card slot 153 (S717). 
As described above, merely by pressing the release button 

141 halfway, after the movable mirror 121 is moved down to 
measure a distance, the camera 10 returns to the live view 
mode. Because of this, with a simple operation of pressing the 
release button 141 halfway, the operations from the autofocus 
operation using the AF sensor 132 to the live view display can 
be performed easily. Therefore, the user can adjust a compo 
sition in the live view display when a subject is focused by a 
simple operation. 

Furthermore, when the user desires to change a composi 
tion while watching the liquid crystal monitor 150 after deter 
mining a focus state, the user only needs to wait until a 
predetermined time elapses after pressing the release button 
141 halfway. On the other hand, in the case of pressing the 
release button 141 fully immediately after pressing it half 
way, an image starts being captured without a live view dis 
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play (S708-S711 are skipped in S706), so that a time from the 
halfway depression to the start of capturing an image can be 
shortened. This is because the movable mirror is prevented 
from being moved up/down unnecessarily. Therefore, the 
user can capture a favorite image without letting a shutter 
timing slip away. 
A live view cannot be displayed in the autofocus operation 

(S704) and the image pickup operation (S713). This is 
because the movable mirror 121 is moved down in the auto 
focus operation (S704). Furthermore, in the image pickup 
operation (S713), it is difficult for the CMOS sensor 130 to 
output image data during exposure. 

In Steps S716 and S717, the inside of the mirror box 120 is 
in the state B, so that a live view display can be performed. 
However, in Steps S716 and S717, most of the control ability 
of the microcomputer 110 is allocated to image processing 
and recording processing. Therefore, in Steps S716 and S717. 
it is preferable that the burden on the microcomputer 110 
other than the image processing and recording processing is 
minimized. In Steps S716 and S717, a live view display is not 
conducted. Consequently, it is not necessary for the micro 
computer 110 to use the processing ability for a live view 
display, so that the image processing and recording process 
ing can be performed rapidly. An example of the form in 
which a live view display is not performed is a black out state 
of the liquid crystal monitor 150. Alive view image stored in 
the buffer 111 before the full depressing may be displayed. 
Furthermore, information representing setting information 
and operation information of the camera10 may be displayed. 

2-3. Image Pickup Operation of Burst Model 
The menu button 140a, the cross key 140b, the set button 

140c, the rotation dial 140d that are review switching portions 
of the present invention are operated to set a burst mode. In the 
burst mode, when the release button 141 has been pressed 
fully, the operations in Steps S711 to S717 are performed a 
predetermined number of times at a previously set interval. 
The burst mode can be set in either of the live view mode and 
the OVF mode. In the present specification, the burst mode in 
the live view mode will be described. 

In the case of signal image pickup, as described above, in 
Steps S713 to S717, a live view display may not be per 
formed. However, in a burst mode in which a plurality of 
image data are generated with a single image pickup opera 
tion, a period during which a real-time image cannot be 
displayed on a display portion continues. In the burst mode, a 
moving Subject mostly is captured, so that the impossibility of 
visually recognizing an image of a subject during an image 
pickup period in a burst mode greatly degrades the ease of use 
of the digital single-lens reflex camera. 

In Step S716, every time image pickup is completed, image 
data for display is generated from image data temporarily 
stored in the buffer 111 and displayed on the liquid crystal 
monitor 150. Consequently, since an image displayed on the 
liquid crystal monitor 150 is updated at a previously set 
interval, although not a real-time image, an image of a subject 
can be recognized visually. 

3. Another Embodiment 
3-1. Relationship with Review Switching Portion 
Even if generated image data or image data obtained by 

Subjecting the generated image data to predetermined pro 
cessing is set So as not to be displayed by the menu button 
140a, the cross key 140b, the set button 140c, and the rotation 
dial 140d that are review switching portions of the present 
invention, in a live view mode, irrespective of the setting, 
every time image data is generated in a burst mode, the 
generated image data or the image data obtained by Subject 
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ing the generated image data to predetermined processing 
may be displayed on the liquid crystal monitor 150. 

Even if the generated image data or the image data obtained 
by Subjecting the generated image data to predetermined 
processing are set So as not to be displayed by the review 
Switching portions, a Subject generally is moving in a burst 
mode, so that it is preferable in terms of the enhancement of 
the ease of use of the camera to display the generated image 
data or the image data obtained by Subjecting the generated 
image data to predetermined processing on the liquid crystal 
monitor 150, thereby visually recognizing the movement of a 
Subject. 

3-2. Relationship with Respect to Movable Mirror 
In the camera 10 according to Embodiment 1, the opera 

tions in Steps S711 to S717 are performed a previously set 
number at a previously set interval. Therefore, the movable 
mirrors 121a, 121b repeat entering/retracting with respect to 
an optical path of an image pickup optical system by a pre 
viously set number. When the movable mirrors 121a, 121b 
enter the optical path of the image pickup optical system, an 
autofocus operation can be performed, so that the autofocus 
operation may be set to be performed every time before image 
data is generated in a burst mode. 

Even when the distance between the camera 10 and the 
Subject varies depending upon the movement of a Subject, if 
an autofocus operation is set to be performed every time 
before image data is generated in a burst mode, an image that 
is always focused can be obtained. Furthermore, the mirror 
driving portion 122 and the shutter driving portion 124 always 
are operated in synchronization. Therefore, a part of these 
driving portions is shared, whereby the miniaturization and 
the reduction in cost of the camera can be performed. 
On the other hand, when the distance between the camera 

10 and the Subject does not vary depending upon the move 
ment of a subject, while image data is being generated in a 
burst mode, the movable mirrors 121a, 121b may be con 
trolled so as to be retracted from the optical path of the image 
pickup optical system. A time for driving the movable mirrors 
121a, 121b is not necessary, so that continuous firing can be 
performed rapidly. 

3-3. Relationship with Respect to Viewing Finder Switch 
ing Portion 
When the optical viewfinder is set to be used by the view 

finder switch 140e, even if image data is generated in a burst 
5 mode, the generated image data or the image data obtained by 
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Subjecting the generated image data to predetermined pro 
cessing may be controlled so as not to be displayed on the 
liquid crystal monitor 150. 

In the case where the user is using the optical viewfinder by 
bringing the eye into contact with the eyepiece 136, when the 
movable mirrors 121a, 121b enter the optical path of the 
image pickup optical system, a subject can be recognized 
visually. At this time, when the liquid crystal monitor 150 
emits light for a display in the vicinity of the eyepiece 136, the 
visual recognition of the subject with the optical viewfinder is 
prevented, so that it is preferable to control So as not to display 
generated image data or image data obtained by Subjecting 
the generated image data to predetermined processing on the 
liquid crystal monitor 150. 
When the optical viewfinder is set so as to be used by the 

viewfinder switch 140e, the finally generated image data in a 
burst mode or image data obtained by Subjecting the finally 
generated image data to predetermined processing may be 
displayed on the liquid crystal monitor 150. When the live 
view mode is set so as to be used by the viewfinder switch 
140e, every time image data is generated in a burst mode, the 
generated image data or the image data obtained by Subject 
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ing the generated image data to predetermined processing 
may be displayed on the liquid crystal monitor 150. 

Even when the optical viewfinder is being used, after the 
completion of a burst mode, the finally generated image data 
in the burst mode or the image data obtained by Subjecting the 
finally generated image data to predetermined processing can 
be recognized visually by the liquid crystal monitor 150, so 
that the ease of use of the camera can be enhanced. 

According to the present invention, every time image data 
is generated in a burst mode, the generated image data or 
image data obtained by Subjecting the generated image data 
to predetermined processing can be displayed on a display 
portion. Therefore, the present invention is useful for the 
application to a digital camera having a movable mirror, 
which enables a Subject image to be observed through an 
electronic viewfinder. 
The invention may be embodied in other forms without 

departing from the spirit or essential characteristics thereof 
The embodiments disclosed in this application are to be con 
sidered in all respects as illustrative and not limiting. The 
Scope of the invention is indicated by the appended claims 
rather than by the foregoing description, and all changes 
which come within the meaning and range of equivalency of 
the claims are intended to be embraced therein. 
What is claimed is: 
1. A digital camera having a movable mirror provided so as 

to enter or retract with respect to an optical path of an image 
pickup optical system for purpose of guiding a subject image 
to an optical viewfinder, comprising: 

an image pickup element that captures the Subject image 
formed by the image pickup optical system to generate 
image data when the movable mirror retracts from the 
optical path of the image pickup optical system; 

a display portion that displays the generated image data or 
image data obtained by Subjecting the generated image 
data to predetermined processing; and 

a control portion having a live view mode controlling so 
that the generated image data or the image data obtained 
by Subjecting the generated image data to predetermined 
processing is displayed as a moving image in real time 
on the display portion, and a burst mode generating a 
plurality of image data with a single image pickup 
operation, 

wherein, in the live view mode, the control portion controls 
So that the generated image data or the image data 
obtained by Subjecting the generated image data to pre 
determined processing is displayed on the display por 
tion every time image data is generated in the burst 
mode. 

2. The digital camera according to claim 1, further com 
prising a review Switching portion Switching whether or not 
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the generated image data or the image data obtained by Sub 
jecting the generated image data to predetermined processing 
is displayed after image pickup, 

wherein, irrespective of setting of the review switching 
portion, in the live view mode, the control portion con 
trols so that the generated image data or the image data 
obtained by Subjecting the generated image data to pre 
determined processing is displayed on the display por 
tion every time image data is generated in the burst 
mode. 

3. The digital camera according to claim 1, wherein, in the 
live view mode, the control portion controls so that the mov 
able mirror retracts from the optical path of the image pickup 
optical system while image data is being generated in the 
burst mode. 

4. The digital camera according to claim 1, wherein, in the 
live view mode, the control portion controls so that the mov 
able mirror enters the optical path of the image pickup optical 
system, whereby an autofocus operation is performed with 
respect to the image pickup optical system, every time before 
image data is generated in the burst mode. 

5. The digital camera according to claim 1, further com 
prising a viewfinder Switching portion Switching between a 
use of the optical viewfinder and a use of the live view mode, 

wherein, in a case where the viewfinder Switching portion 
is set to the use of the optical viewfinder, the control 
portion controls so that the generated image data or the 
image data obtained by Subjecting the generated image 
data to predetermined processing is not displayed on the 
display portion, even if image data is generated in the 
burst mode. 

6. The digital camera according to claim 1, further com 
prising a viewfinder Switching portion Switching between a 
use of the optical viewfinder and a use of the live view mode, 

wherein, in a case where the viewfinder Switching portion 
is set to the use of the optical viewfinder, when final 
image data is generated in the burst mode, the control 
portion controls so that the final image data or image 
data obtained by Subjecting the final image data to pre 
determined processing is displayed on the display por 
tion, and 

in a case where the viewfinder Switching portion is set to 
the use of the live view mode, the control portion con 
trols so that the generated image data or the image data 
obtained by Subjecting the generated image data to pre 
determined processing is displayed on the display por 
tion, every time image data is generated in the burst 
mode. 


